Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 64937 

(43)Date of publication of application : 07.06.2002 



(51)Int.CI. 




H04L 12/66 
H04L 12/56 
H04L 29/06 




1 . . 

(21)Application number 


: 2000-359296 


(71)Applicant 


: FUJITSU LTD 


(22)Date of filing : 

I — ' 


27.11.2000 


(72)Inventor : 


HAMA DAISUKE 



(54) NETWORK AND EDGE ROUTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network and 
an edge router that can build up an access group 
network by a VLANCVirtual LAN) and build up a core 
network with an MPLS(Multi-protocol label Switching) 
network so as to provide a multi- protocol L2 VPN 
(Virtual Private Network) at a low cost with high 
scalability. 

SOLUTION: In the network where the VPN is formed on 
a common share network and communication is 
conducted within the VPN, the core network of the VPN 
is formed by the MPLS network 1 10, and the access 
network to the core network is formed with the VLAN 
101-104 and edge routers 111-114 that perform an 
interface function between the MPLS network and the 
VLAN are provided. The transmitter side edge routers 
convert a packet received from the VLAN into a packet 
with the MPLS and transmits the resulting packet to the 
MPLS network, and the receiver side edge routers 
convert the MPLS packet received from the MPSL 
network into the VLAN packet and transmits the VLAN packet 
the same VPN as the transmitter side VLAN. 
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(54) h7-i^»tfXyi?;W-i^ 
(57) [S«] 

[SIS] VLANT7i7-feX?S^-V h'7-^*«^L.. MP 

FNrtTjl^Srffo^-^ h'7-i'fC*3HT, MPLSifflllOTV 
PNCDa7»i«i^*ST-5i:*lC, VLAN 101~104TKn7 
fflt*f-r-57i7-tXffl*}g(!^L, MPLSiWiVLANmiC, d 
n ^ MPLSilB t VL ANffl O -f > ^' 7 1 - 7, tStIg Sr 5lff -r -5 X 
>;/v;P-^'lll-114&l9:tt^. m«fi!l<^)X2/v?Jl/-^'(4 
VLAN*>e)A:^-r-5/iy >;/ h«:MPLS<0/ty hfC^tftbT 

MPLSi^ic sitB L , ^mawx-y ~:^)v- ^ m?ism .t o s 
Mi/^^y h^mmmnmtm—<Dyfn\zm-r^ vlanici^ti 




1 

m^mi] h 9-^7 ±(c VPNS: JgfiKL. KV 

0. 

y «MPLSiW<fc 0 §fi LAcMPLSro/lir 2/ h SrVLAN 

Oiniry hC^iftb, KVLAN/Xir.;/ h*3im<BiVLANtR 
— <0VPNlCJB-r-5 VLANJC|R]ttT2lfi-rS, 

c:t*it#®i:-rs«*3llffa«CD:?^-;; h'7-d7, 

Sn*VLANil)3iJ^(VID)tMPLS(D/"?^r>y hC^^nSVPN 

bTMPLsfflcaiaib, 

SmfillX -y v'JI/- «MPLSiW J; 0 §m b;tMPLSyt^r h 

tc-&sn^vPN^'<;ncjtc:;i;feviD€r^ii6. KviD?£*-r 

-5VLANyiir>j/ H^^fiRL, KVIDA^S^f VLANICjg^ttJ-r 

CiS*^4] fltlEX-y>';i/-^tt> §mffl3<0X-v>?Jl. 
- ^ IC tRj nxWfLSn tyh jUa-r -5 iSii^ Sr j^JET )\> 

*s s -ta-Tfeti-r -5 7^- Sr«t A , 
jS:i;fcS«xy5;;p-i'S:*je). K5^-:/;1'J:ds«x 

;USU:ejtlffl7'^Jl'«#tJMPLS/'?^r.y hSr^fiKLTMPLS 

flfrlEfl&rox y 'y)V—S' ic jum U , &x -y ttsm 

<t»3«rfH/t^r.yh©3S$felC*pi;fcSmx.yS?;|.-5^$* 

CW*JS6] H'7-^±JCVPNSr}^JSKU. MPL 

S»n?eEVPN©3 7iW&?gfiJEU, VLANT?K3 7«9»::**f 4 
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Ti'-trXi^SrJg^-rs^^^/ ^"7— i/llJfettSXyJ^JU- 
iJ'JCtJl.iT. 

VLANilSiJ?' (VID) iVPNilSiJ^-efe*VPN9'^JP©»JEE:«r 

sn'5viDtcf&i;ifcvpN7'<;PS:*«6> evpN7'<;i'&# 
<h*4tsi!<t-r^jii«ffldx>y vjp-^'. 

MiEMPLS/^^r-y h^<«a|5tt, 

A^-y h®9B$feMACT h*U-XlCJ$:i;fcS«X-y>'Jl/-5' 

C i ^iltrntf Sit*3l 6 fE«C9X-y i^JU-;?. 
Ctt*^ 8 ] MIBMPLS/I^r >y h ^^a5«. 
#fEVPN*«^-r «(fi©VLANICg?gS-r S X <y 'J}V—^^ 
t))iie.nT< -5Kx-y H 1/7. igX-y v'JU 

i; fcidiBSWx >y ->•;!/- ^ **se) s . 

t«*^9] **^-y ^±lCVPN*J^Rfcb. MPL 

7^±7.m^m^-r^^y by— i^C^stt^xs/i?;!/- 
VLANittgiJ^ (VID) tVPNilSiJ^ -e* 5VPN7 '<;KD*fJcE: * 

*tl«.VPN7'^;l'ICJit:i;fcVIDS:*«e), teVID€r-&t;VLAN 
/1->->y h***SbTMPLSiBltCjflHi-r4VLAN/t'5r.y h^(S 

4<i;^yS: •r^SMffi'JWX-yvJl/-^'. 

0] **^-y h'7-i'±tCVPN€:J^fiXb. M 
PLSffl-efeVPN©n7ffl«:ffi^^b, VLANTK3 7iW{C«-r 
-57i'-feXlfflS:}^«-r<5:?i'y h^-i/ICtSltSX-yS?;!/ 

VLANgt8iJi^(VID) tVPN^giJ^-C*f)VPN7'<;l'®**Jt;4 

lftffi7^-:/;i'S:ffl<'»TVLANJ:0A;'3-r-i>A'^'y htC^S 
n-SVIDlCJJJb/tVPN^'^JWSr^se). KVPN7'^>'l/€:'&tfM 
PLS/'< ^ry h«:^fiXbTMPLSifflfritttl-r-5MPLSy'?^r.y h 

5i> ^^SB, 
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^> 

^ fil A ^ ch <^ It IS <i: f S X >? ; P - o 
[0 0 0 1] 

(Virtual Private Network) KVPN^Tiim^r 

^^)i^7.^ y^m-cm^maTm^^fSiv. vlan 
(Virtual im'v&zi7m\zM'r^T^±:7.m^m^'r 

hU-i7\Zi^\if^X.yzy)V-i$^\zm't^o 
CO 0 0 2] 

^m^r^rc^\z\t. ^mzm^r^^^. i^mm. ^ 
^ntz^y ^ 7s\z\^^Th$>rzf)^h^it<o^y 4 7s\z 

VPN(Virtual Private Network) ftffi7&^5i%$ tlffi < 
^ffl^nxi^^o VPN^t^^W^y h»7-^«>^-;^ 

y hm<Da:^m)±\zmfi^n. ^— tf:6^**-^iy h7 

T^t). T^-fe:^i^— /N\ wan;p-5^. vPN^ffl^gi?^ 
ftjfflbTWAN±ic«^$n^. vpN^1i^-r^g[^g^3^d:> 

IEEE802. lQCOVLAN(Virtual imiZ^^^jm. IPsectCi; 
MPLS (Multiprotocol label Swi tchingXcJC'^ 

[0 0 0 3] VLAN({SmAN)tt, ^u/ h '7-^7 (cSjgKS 

i:.tim^T^^m}H\z^^^xnt>n^o yv—i^o^^^ 
V^m-'^)V—':f}H'^ntyi\^. S7S:^VLANy;i/-7'm 
fs^nnm^^f^^^^. yh^^^wr^:^i^\z\t. (i) 

f>^~XVLAN, (2) MAC7 XVLAN. (3) 

;}?US/-^-XVLAN^j:i:50^»S« Z.(Do%. if.^V^ 
— XVLANt^. X-r u/^>^A:^(switching HUB)±0^ 

mif-- h*ti:T»0<)(cvLAN^;i'-7'^fl^^-r^:^^-c* 

0, MAC7 HUX 5=^-1$^ ^-Xt^^^jJ^^j^-^MACZ K 

V7.^^—7.\z\^xyimif}V—':f^mfSLt^h<7>'Q. § 
LAN^;i/-y^S^-r^o 

[0 0 0 4] 0 1 8ti7t?-h^-XVLANc7)fl5^eyrfe 
0, X-f •;;^>^/\>^SHB(DtagcLAN4?— KPl-PBtZ^n 
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^nn^Jzly^<D^^ffimm.^nx\^^^. LAN^t^-hPi 
-P3fii?^;i/-:/i (cJS lan?}^- )V-zn 
(CJB-r^o i^;i/-yiom5S«g*;&^e2im$n;tyD- 

H^^-^-x ^:7u-Att^y;^-ylrt<offl*o^{r:/D- 
- H^-^x H 7 \^—i^\t.^)v—':/m<Dn^(D^\zyu 

10 )V-zfit&.mz\t'fu-Y^^7s Vyv-i^^±^mz 

^m\^x\^^tz(oti^^)v—^^(D^\z^m^^tznxsi< 

^;i-':r\zyu-A{t^m^nf^^^rzi5b^^zL^J9-^ * 

[0 0 0 5] VLANT«LAN3}^— hP3<7)J:-5JCtt»:<Cii/;l/ 

X. if)]^-'/it\ti^<D7.^y^>^/\':f\zm^r. m 

1 9 JC^-Tct 3 JClSScOX-f ^y5^>^/NySHBl-'SHB3fC 
20 ^X-f >y^>^A>'^SHBl'-SHB3<D4^- HPl'-PS&i?^ 

^^;i/-ytc:H#(^iiSiJ^Tfe^VLAN id 

(VIDiVirtuai LAN Ident i f ier) ^^^T-S ii^tC^at-T 

;^ffilS:<?) VLAN (VLANl - VLAN3) ^^^T ;i i^^-t? # ^ o 
cmtCctO. 1^— (7)VLANtCjB'r^iffl*fii9:m«mt3te?? 

[0 0 0 6] :i:iX^^^^h\t. IEEE802.1QICct 

2pft$nfc^ffiT*^o ^^:f5^x\t. viD^MAc:7i/- 

30 A\Z^^h\^^omX^^'l.. Z(D^^^^/^^y hh^\Z 
MAC7U— A-ea-S^c 5'i?^#^MAC:7lx— A^SmbfcL2 
y^iX^ y^>^/\':r)\ti^^(D\H^^m^l^. t 

[0 0 0 7] 0 2 OJiVLAN(IEEE802. 1Q)CDMAC:7U'-A 
y^—'ryhX$>0. MlttMAC3S5fe7 PUX(MAC DA). M 
2tmC^{i7t:T Fl/X(MAC SA), m\t^^. M4«^-f 
m}it\?/^iry hil?^yy/TC?^yy/y'-:$^WX 
t$^iyM3«4AW h-C^^Sn. TPIDdag Proto 
col Identifier), a.— lf :/^-r :t U -t^^ . CFKCan 
40 onical Fotmat Indicator), VID(Vitual LAN Identif 
ier)> length, RIF(Routing Information Field)^ 
TPID(^ffitil6jlia:T81-00{IEEE802. i/ 
^-izn^zm^^nxi^^^o :oi'-^'/y'i^Vy^^\ty 
U-A<Dm9tmiiL^^\:fy hXmmLTzhO). CFH^^^y 
^yy\Zi5n^m t\e\6(D^m^^^h<0. VIDfrll2tf 

y h«^<oM-^^;PLAN^gij^T*o. 2^^=mm<Dy 

IDS: itje-r^ Ctf)^X^^o 

[0 0 0 8] 0 2 1 tmANc?5||3^^JT*0, PCl-PC4t^ 
/ly3>^*, SHBHi#-hPK P2lC/iy=i>)a*PC 
5^ K PC27&^SjK^nfcSl<^X-r *y5^>yAy. SHB2tt7p 
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-hPK P2tc/iyn>iffi*pc3> ?c4f)m^^^rirzm2(D 

[0 0 0 9] mis ^3CD/tV3>«5fcPCl,PC3ttYID=10 
(DmiOnm^mfSil^^ ^2. S40/tyn>^*PC2,PC4 
«VID=20^2COVLAN$«^b. X. X-Y ^^i^AySHB 
l-SHBSO^Tj?- hPl-P3«Stf COVIDfflT^'T.fc'SJCif 

2ooy;i/-:/JcJS'r^t>c^Tfe'5)o /vy=i>«*PCi7!)^ 
e>/1Vn>ffl*PC3lC/^y!y h^2l«-r'5«'&. /tya 
>SS*PC1 y y\Z/^ y >ag*PC3<^)MACT H u:^ ^ 

\t. m^—hKOm-r^ VLANCOVID(=10)^?'*^5£$n 

htC#JPLTVID=10c;O7}^— hP3ci:Dilia'r'5. £A 
Ki57^^#^/1^>;/ h^imSX-r ^y5^>^A>^SHB3CD 
3l^-NPl,P2€::ft^LT^2X-f u/?>^A':/SHB2lZiil«$ 
®2X-f *>^>i/A:/SHB2«^^iJ^#^Air*y hj^^ 

[00 10] — /^yr3>)S*PCi;&^i&Sij^;i.— yco 

/vja>mi^?cA{z/'%^y h^mm-r^m-^s Aya> 

)S*PC1 l/-r -^2^ y y\Z)V—:$^Kl(DMCT H l^X (l^-T 

y) tCAy n >^^?Ci<D YZT H l^:^^ (IP 

*4^-McJ;D§mbfc^lX-f *>^>i^Ay'SHBH^, K 
if-—V\<Dm^^ VLANCDVID(=10)€:5^-y;PckO*56> 
eviD=10€:^tr3^i/*§«/iy^> hJC#JjnbTVID=10CD 
7p-HP3J:t)Sltb-rSo msx-f u/5^>^/n:/shB3«K 

^^rl7 Fl^:^<&#BaLTVID<tt*10;&^e20JC^3gL, 

n^v h(D^^mcT H ux«:/iy n >«*pc4coma 
CT Kl/X{c^MLTK/iy^y h^if^- hPlcfcOiHaf 

HB3(7)3p- HP3.P2^:ft^LTS2X-f 'y^>i/A>^SHB2(C 
iHfi^n^. ^2X-r >;/^>^A>^SHB2ti5^ y#^A^r 
H^^/^SJ^-rn^. ^^<£:^1^LTVID=20O5i^-hP2ct;0 
Ayn>^5tcPC4H3l|fi-r^o tt±<^VLANtcJ:nfri. 

m<r>^mi^7.v^j^ i^yh^^yh) 

-So 

[0 0 11] VPN^fi|fiRt*^:^ffiiUTMPLS(MuIliprolo 
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col label Swi icing) (::cJ:^:^ffi:^^*^o MPLSfi. u:^ 
{7y3>tl^o m^.(DU\^^ l?m tC/^X 

riabelj^iiJPL. ^y hU — ^ ±<DJ\^—ir\t \ahe\y 
;UH<^labelfiiSrpop. pushSfcfiswapbTIPA^r-/ 

U7=-^^5g«T^, MIC. Sffl^Of^#¥g:<h75:^IP# 

7^ ffl«ait«-iix^iPjfiT3a)^ja<a#*'rsc<i:*^-T#. * 

#»rscalabilily(^ii!«.i:^ft-e»So X. MPLS«:ffioTV 
PN*«^-r^*S;&WC2547BGP/MPLS VPNsi: bTi>M$ 

ICIP VPN€r«^T^Cl^j5i^m*Sc 
[0 0 12] MPLSt^. U-f ir2tIP®0*fflJCt4B#tt 
e>nSp ffiS(D;i/— ^^ttlPA^r*;; ha)IP^-/5^Sr#SgL 

#flgi±-r, l?^yyi:l2^yym\zm^^n^ label \Z 

20 l'-5t^MPLSffl;i/-^-e*0> MPLS;P-:$^K 5«MPLS|Hc^ 
na5<hSJ!^i-ax^yy;U-i$7^«^b, MPLSJl^-^^2-4 
m?imn<D::xT)V-^^mjScr^. :sLyz^)V-'$^\\Z 
fiiS«ffl30«*^g;5>tLAN^^^LTSJK;^n, X. X 
yiy)V—^^\Z\?T Hl/XlO. 1. 100. 0/24€:^'r'5^^O 
LAN^^M.Tg^3g£^nT(/^^o M« 

nfcX*y>?;i/— ^^K 5raJ::LDP (label distribution pro 
tocol)[Ct^-s)TLSP(label switched path) T^^Iabel ^ffl 
liTt9:5£$n, CCOLSP^J^^-r§«-MPLS;i/— 5^1-41:: 
30 \t ^ ^Jlz-T*- y ;H a- 4 a;«»^f^fig ;^ n§ « 

[0 0 13] i)^ii^%^m\ZiQ\i^X. jSimffl03S3*SMci: 0 
IPA^-/ h^^tfMAC:7P-A;<i^A:'7'r^<h. x^^rv^Jl^ 
- ^ H J5=— y ;U €:#B8 U TMAC :7 Ix- A JCMPLS CD ^ ^ 
-e*^shim'\!y5^(^ai'r§)*#«]U> Kshim'Vy 5^<D 
label fieldtClabel<i:bTr39j*#ttlb(push). ;^<^)MP 

Ls;i/-:^2icr&ifrtTiiim'r^o MPLs;i/-^2^iT— :/;i-2a 

bT label r39jS: label r37jtC#tt# A (swap). :^ 

<D}s?\.^)V-9z\z^nxmm't^o mpls;I/— ^3t>-T— :/ 

;i/3a <&#M U T 1 abe I rsTj ^ I abe 1 r36j \Z^nmA. (swa 
40 p). :*(7)MPLS;i/-^4l3[p]frtTj|^«-r^o MPLS 
;l/—^^4H^— y>iU4aS:#BgLT label rsej fljeUfclabe 
1 Tpopji^**, label (pop) > :k(0\S?l^)V— 
^'SCrroJttTiUfiT^o X^;/f/;i/-^5^ilabel = >^;KO:7 
l^-A^Sff-rntJ. MACy l^-Acfc 0MPLS(7)shiiD^*y 

^^%m\.xi}^9c^^&m\z\^\nxmmr^o 

[0 0 14] MPLSffi;U— ^^-CfeSLSRdabe! switching 

router) tl. )V-^y CT'j—:/ JV^mif^ E<r>\?m<Dfmi 

ffl^^WUT(.^So -Ti^^b-^, LSRtiiPo;i/-5^>y:7^ 
5^ D hn;KRIP,OSPF;a:<i:)35^ft«)JtjK»JC}tioT. LDPda 
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bel distribution protocol) Jr«£t>T^'<;W17.*ai6 

[0 0 1 5] 0 2 3\t^^)W'K7.WL&(Dti:m^<DWItmM 

i$^(LSR)5friOSPF(open shortest path i\TsOts:i:<D)V— 
^>^7'D Nn;U$ffioT3ilfiffl!lMPLS;l/-iS^(LSR)nCfR3 
f)^ O ±m(DJ\^-i5^ (LSP) 4***. Wl-i^ (LSP) 4{C« b 
label Sr3«;PfCLT:7U-AS2imf^cfc5ft«-r^^ 
*IC, ^^tS*SgcOIPTHUX(=10. 1. 100. 0/24) ^iH 
So ^mtCctO, MPLS;l/-5^(LSR)4«^liT<^iS label 
^(=36)***, tt^Z). )U-^>^^ahZl)V^^^X 
mmmmiSJl-^dSK) l JC[ft;&^ "SMPLS^P-^^LSPSS:* 

ae)> eMPLs;i/-^LSP4Jr*rb label ^ r36j \zi.xyu— 

HlxX (=10. 1.100. 0/24) S:iSISo X> MPLS;^— ^^LSP4tt 

^'<;i/7^-:/;p4a*f^^-r'5o C(Z)^^;i/T~:/;wa 

J^. local label (=36), outgoing label (=pop lab 
el). prefix (=10.1.100.0/24). MPLS;i/-i$^ (LSR) 
SihOoutgoing interface(=ether 6). Next Hop(=MPL 
S;i/-i$'(LSR)5(7)IP7 Hl^7^)&^/uT(.iSo UT. 
\Z . MPLSffl )l— 9 (LSR) 3, MPLSffl ^ (LSR) 2 ^ 
5"-:/;P3a,2a^f^^U. X. X>y v;i/-^$^TfeSMPLS 
;i/-^ (LSR) l«^'^;i'5^— r^;Ha€:ff fiKTSo 

[0 0 16] Z.cr>m^\Z^^^'Z. 3S^feIPT Fl/XlO. 1. 1 
00. 0/24(^ IP/^^ >;/ h ^^'rSMAC:7 A^^ei«#Jffl* 
J:OX-/>?;U-i$^lalCA:^t- '5^> 02 2TittMLfcJ: 
'5t::MPLSffl'\^y^^#UPSn. label f ieldO^labelffi^ 
push, swap, popL;^;O^^MPLSffl^ea}b» X^y>?;^— 
Sacfc 0 MPLSffl ^ v iJ^d^giJ^^ tlT^5t«7S^B tCSim 

[0 0 17] 0 2 4«MPLS<Z>'\>;/5^T»S'>A'\*;/y(s 
him header) (7)«jfi t U-f ^IV V—h. (MCy I/- A) »C 

MAC3S5t7 H UTs (MAC DA) . M2ttMAC5!«7cT H (MAC 
SA), M4«5^-f:?', M5«IP/1^r-/ hdP^y^^/TCP'Vy 
i5^/7^'-i^§R)-C*So M6til/-f ^2^^yy<hIP^^;/^ra 
icjf A^tl-SvA^^yy-e^^O. 20tf*;/ hcoiabel fiel 
d. 3tf!y hcDEXP field> 1 \iy h(DS field, St:*;/ h 
©TTL field**LTt.iS, MPLSTttv-A^v-y ^co;^^ 
^yi57(#^S);{>tpTtgTfeO. 7.^*;/^rSC<h{Cj;0VPN 
^Ig^T-SdiiJ&tT^So r^S:*)^. 02 5 (A) 
-Tck^fCl-pcoiP/liru/ hlC2':3<7)->i^'su/^^M6,M7S:a 
feTteSITSo 02 5 (B){C^'rci:^lC> mii^I^^y 
3^M60label (^^1(7) label) f^MPLS^^y hU-^[H^<D 
m&mtLX^mL. S20label(Pg@2<7)label)«X>;/ 

z^)v-^ 1 . ^\z'Df3:tfi^rzmm<Dy?iii:mn'r^tzis(>^m 

rut)^. m2(D\a]iem\?mmm\zmmr^o 
X. o.-^mm^mm'r^rzsb\zm20{ahe\^mm'r^ 

[0 0 18] 0 2 6\t2Z>0)\abe\^>^^y^\^X\?-\? 
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N^I^^^T SMPLSAPNOittW0T$) 0 , Xu/ 5^ 1, 5 

4^M.TVPN A<^:x-1f*^ii«*r'5t>cD<hrSo ^'fi^. 
X 1 , 5«:i— If BilS-r 7 x-7.*{a:fcvpN 

-ID(VPNaJ3y^)*SdO^TSp 0Ttt. X*yS?;l/-^^l 
«VPN-A1t^ hCD^y h»7-i77 H l/X = 192. 168. 0. XlC 
*tiebTVPN-lD=13SrSlJ0^T, X. X-/ v;W-:$^5t^VP 
N-Aif-f KCD^^^y h»7-i7 7Hl/'X=192. 168. 1.XlCi*lj; 
UTVPN-ID=13*SaO^T, VPN-B-9--f hO^y hU—{7 

y H ux=zzz. zzz. z. zj::*fjj: bTVPN-iD=i4^fij d 

So b;&^S^> SftfiDXty ^^'SttiBGPdnter bord 
er gateway protocol) iCSEoT. VPN-ID/^^^y h '7— i7 
y HU;^<^iffl*^*:>#SfriabeHtSS:2l«fl!lx-/ v;i/ 
-iS^ncffiftl-rSo iBGPmCP<D=l:^^i7>^3 >S:?ioTJg 

n o TMPLSiW O X *y (CffiBT S ;i/- 3^ |^±d^ a 
T;^-i5^*^ilOUTVPNtt«OSI§Sr-rSo 0CD0iJT 
\%. §fiffl!fX-/>?;i/-^5ttiBGP<£<sEoTSimffl!lX^;/>? 
jU-i^'ltC. ri92. 168. l.X, VPN-ID=13J (Dv 
TfeSi:jl»b. X> rzZZ.ZZZ.Z.Z, VPN-ID=14c^)^^ 

20 ;i/^^r4jT*s^jl^-rSo dcoWS^SfiUT. x^y 
>^;i/— 1 tivPN-iDSfr V ^Jiz-T^— y;na, ib^f^^g-r 

So 

[0 0 19] J&l±^afeff UT, *MPLSffl;i/-i^ti0 2 
2, 02 3 Tlft0.^L';^cl:'5LDP(labeldistribution prot 
ocol){::cfc h^MPLS*Brta5Ttej||-rs:^ca60^ 
^)\^n7.^wc&t^. cnjc<t:o. nT;i/— ^'2^^e>x 

1 \Z^9t\^l. 168. 1. Xc^)MPLSeiSlffi ^'^Jl^i: U 

Tr5j>;^^3i»^n, ^^fezzz.zzz.z.zoMPLS^siffl^ 
^;i/(hLTr5j;&taia$n> :/;na, ibtcii 

30 sp^nso £i±o^/><;i/^-y;na;&«f^fife$n;?b«liJc 

tSliX. VPN A(^3.-lf-y'-f H(SI^7CVPN-ID=13)35l^^IP 
/^^r-/ h^tA:^TSt. x-/ >?;i/-^HSj||m7£VPN=13 
RtX^S^tlPT K l^X = 192. 168. 1. xtc:ao%iT'T~:/;Ha 
*#reb. vpN«giJffl^'^;K=3). MPLStejilffl^^;K= 
5)^**. ^n^ir>(r>^^)\/^n^vV\z¥i^\^xzi 

T)\^-^ 2 dSimr S « 3 T 2«MPLSeSlffl ^ ^Jl/ 

(=5)^#p>bTfejii«aa<&ffv^> §«fflaxu/v;^— iJ's 

«/tir-; hd^SiJ^-rSii:. VPN*iJgiJffi^'<;K=3) $#88 
LTK^VPN^J^^VPN ATfeS^Sr^JJKU. ^^Jl^^flXO^ 

1^. Ui±T^i^^;i/T--y;i/S:2t5^ttfc«HJT*S^^. 
^|KttX*;/5^;|/-^^lceiM7CVPN-IDO»yS:tt5=--:/;^*^ 
WOri^n. #7^-:/;Hc2im7t;VPN-IDRC/?B^lP7 
X ic*f J^; $ ii:TVPN*^JgiJffl ^ ^;i/ i:MPLSte 

2lffl^^;i/i:/^t«l^$nSo 

[0 02 0] 02 7 JiMPLS/VPNsCOlttW0Tfe 0 > S« 

«f||#(7'aA--r5^)<D^U/ h^-^^MPLSjfflTSifiXbfc 
^ijTfeSo lHi:/n/\W ^C7)MPLSjP. 12. 13, UtiMPLSj^ 
(7)X vtCteSTS y D/\W yx (PEA— 
50 9). 15'-'18ttMPLSjWl^JC{4H-rSllTJl^-i$^, 21-24 
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iim^'>^^^(-<>h7^V h). 25~28ti«)H«->7. 

PE;P— ^'12~15Ja2Pi®<DMPLSS:-y-#- K L. 
ri, VPN*icKl-r*;i/-3'T?*4. 5£«ffl«PE;l/-i'ttCE 

T l^i-S VPN*<JSiJ 7 (VPN-ID) RtArPNi|3JSiJffl 7 # 
*Pt. X. SfifflKDPEJU-^'tte/'^'Jr.y h«:§«-rn« 
■€-«)VPNeSlffl 7 '^Jl/ (VPN-ID) tCit: i; fcIS^->X tC 
/l^r-y hSSia-^^. 02 7©0lJt?«)S«->7.5^A2K 
22{rJ:OVPN A*t}gfi£$n. JS^->7.7^A23, 24ir J; 0 VP 
N B*^}^^StlTtri«), tSoT, VPN-ArtCD#)e^->;^5^ 
A<Djg*fiBttVPN ArtCDSS*^ef::b*^Ti7-feXT# 
■f, VPN-B(OSS*SiHtT^'-lrXT?):i tttT^l^atri. 
, VPN-BF«g o«*i^B VPN-Brt ««*^B U *i 

[^UVPN-IDSfiJOaTtia. <lfi®lfef!li^;P-r3&^e7i' 
[0 0 2 1] 20 

TVPN*«fiXt?€rsftj.^7&t3b€>, b*^b> \idy^-)V 
jt>T#-r, te?nt c^^r-^f'jT^^) f)m^^mm*^& 

-5. — MPLS»CJ:^VPN«^ffiJC«fcn«, VPNiigiJ^S: 30 
m.mT^libemmt20\fy ht?»«fc*, VLANCJ:* 

fil^ftfCjf^TttSAMl^KroVPN^&iajeT^. -O^ 

fe*. bd^U. MPLStrJ:«.VPN«^ffi-Ctt, OL— !f©jfi 
< *T!a{ffi!5:MPLS*fl&®;U— *t9:B < T«J&: ^ 
T. b*^t). x>7v^>'l'— tS'CDl^— hA^rL— tf(Dfe«e)»c 

[0 0 2 2] &s±^r). *%WCDBMtt. h'7-i7 
fC^DV^T. VLAN*H£;SwitchingHUBT7i7-lrX^:^^-/ h»7 

N*iltt"r-2>c:i:T*-5o X. *%WcogiJ<^aMti, VLA 
N <h MPL S -<> :7 X - X ^ ^ frt ^ d <h tC cl; D VL AN <h M 
PLS;J^t^^#T#^cl:^tcU. VLAN;&^e>MPLS^<^^ 

coiSirWPN^}i#^*rac<h'e$>^« 

5^>i5^/Ny^ffifflL, lfeiSWC0WAN±lCMPLS»Ci:^VPN^ 
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iSliVPN^rae^-r^Cl^iiT^^o *%W<7)SiJC0BMti> V 
PN^r^K^r^KfC. IPUt^l^CO IPX. FNA. Apple Taik...^ 

[0 0 2 3] 

[|y6®&«»^T'5/ti&<^^g}:] ±IB8S®«*fe?B<^m 1 
JCcfcn«, h'7-i7±JCVPN*JB^L, KVPNS: 

5^j«TVPN(0n7i^*m-rs<i:*(C. VLANTKaTiW 

ttVL AN3&^ e» iHa S n ^ y '> h €rMPLS (On ^ 
V h«C^teLT^^;i/X'<!y5=-fflTfe^MPLSjW{CSiai 

gmfflScOX S^;!/-^ t^MPLSlfict 0 Sm bfcMPLS<;) 
/l^r-/ h^£VLAN<Z)/1^:y MC^tfeL, KVLAN/I^r^y 
aififfllVLAN i: <^)VPNfCJS"r S VLANJr fft ttTill^-r 

[0 0 2 4] X.yiy)V-^\t^Wmz\t. yim(D/\^y 
h tC^^tl-SVLAN^giJ^ (VID) <hMPLSO/1^r h (C^^ 

vpNiigij^ (VPN 7 co^fij; «:Eigt* ^ ^ 

ilimffl[IXu/>^;V-i$^mLAN/1ir'y HCOVIDtCJSi; 

;tvPN^^;i/^^ae), KVPN^-^;i/^^-r^ MPLS/i^^y 

h LTMPLSJfHtditttl L> SmflUx y i^)V-^\tM 

Jj;DfcVIDS:*a^, KVID^WT^VLAN/I^r^y |>^^^ 

SviD7()^^-rvLANJc:jj|tti'r^o X, x-/v;p-i$^ 

t^. §«ffljC0X-/S;;i/-r$^JCfR]frtTMPLS/1^r^y 

i*^$nfc«K^«p5£-r^eiiiffl^^;i'<£:§«ffldx^;/i/ 
5^ T H X tz^tjs ^ -^TiaiST -5 ^ ^;i'5^- 
SI«{B5x-/v?;i/-i^tt. /i^r^y h<D3e5tMACJc 
i&i;fc§«x^yi;;i.-i'$*fie). 
§fix^y>?;i.-^t-;j;i;Acesiffl^'^;i'^*fti>. ^ffHvp 

N^^;i/Ri;^tejllffl^^>'I^^^t^MPLS/1^r^> h^^^b 
TMPLSffltCSItH-rSo 
[0 0 2 5] X. ±fEli^ti*:^§B<7)^2tCJ:n«, * 
— :i7±tcVPN^?^^b, MPLSifHTKVPN(7)n T 
IBS:Jg^L> VLAN-eKr3T«HtZ^t-r^7i57irXj^^^^^ 
-r^^y hr?—i7\ziin^:r,y-j)],'-9\z^\i^x. (i) 

VLANgJgiJ^ (VID) <hVPNiiSU^ r ^ SVPN^ -^;l^CD*f j^;^ 
lEtg-r^^S:, (2) ttffE*firxM«^ffl^^TVLAN:^^e,Siaj 

^ns/i^r-/ htc^^n^viDJcjj:;i;fcvpN^^;i/^* 

KVPN^'^Jl'Sr^t^MPLS/^y-/ h LTMPLSjH 
icSltB-r-SMPLS/^^ y h*;Sep^«g AfcSlfifflOx ^> 
-:$'fcj:0^fiK^n^o c:c^)x^y (3) 
SMffldc^X u/ >?;i/- ^ lCf«]frtTMPLS/1^r h ^iSimt* ^ 
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A. (5) atrlEMPLS/l^r-; h^^gftt. /'^ir^^ hCO^^tMA 

[0 0 2 6] X. ±mskm\t:^^m<Dm3\z^n{t. * 

r^^y h»7-i7jci5frt^x-/>?;i/-^^(r*5^iT. (i) 

VLANiDJU^ (VID) <hVPNilglJ^-e* -SVPN^ '^CjUCD^fJj;* 
flHtS-r^-^-:/;!^. (2) «frfB7"-7^;i'*fflViTMPLSlHci: 
OAtiT^/'^^y ht-^Sn^VPN^^;l/f3Jt;UfcVIDSr 
feVID^^miAN/l^r^y K&^^LTMPLSagtC^I 
mr-SVLAN/l^r-; «:{lAfcS«ffll<OX-/>?;l. 

[0 0 2 7] X. ±mwkm\t:^^m<Dm4\z^n{t. * 

#:^:y h'7-i7±(-VPN^?^i«U> MPLSfflTfeVPNCDnT 
ffl^Jg^U. VLAN-eKaTfflfCjt-r§Ti7-kXjK*?^^ 

-r^^^y h'7-i^t;:43W'5x^y>?;i.-^t:::tet.>T. (i) 

VLANHS'JT (VID) arVPNUSU^ ^VPN^^;K0MIS«: 
mVk-r^'f—':f)V. (2) ^iH5=— :/;i/€:flai^^TVLANJ:0 

A^^T^A'^r-y hf-^^n^viDt3ij:;i;fcvPN^^;!/<5:^ 

KVPN^-^;U^^OMPLS/^^-/ h^^^LTMPLSitH 

t::SII±i'r'5MPLS/^>>-^>r h^^gp, (3) afrlE5"-y;i/^^ 
l>TMPLSjWcfcOA:^'r^/^y^y hJC^*nsvPN^^;i/ 

TMPLS«H(C2imT'SVLANA"^-/ h^fitSP. ^fifx.fcx-/ 

[0 0 2 8] 

mm(Dmmcomm] (a) *^ej<^)«Ei8s 

101'-104Ji«!l^A-D<DVLANT*D3f5£(^)VID(VL 
AN ID)'r?lfa$nTt/i^o 110«-f >i^-^^y h(WAN)± 
t::MPLSJCcfcD«^$nfclabelTl?S^n^^^*:^u/ h 
7— ^(MPLS^^U/ lll-^-lHt^MPLSlHc^X-/ V 

a5{CKtt&nfcX*;/i;jI/-^^Tfe^o i3imfi5(^X^;/>?;i. 
— 5^111-114tmAN101'-1047&^e>A;^-r^VLAN/1ir»y h 
(020) ^MPLS/1^r^>h (02 5(A)) iC^SlUTilW 

SflfflHOX^y v;i.-5^fiMPLS/1^r:y h «:VLAN/1^r 
h L TBT5t O VL AN tia :^ r o 

[0 0 2 9] -rut>%. mmm:^yi^)V-i^\t. VLAN/t 
h {r^^n^VID^VPNitgiJTTfe^VPN^ ^JKC^ 

h *m5e toSK Jc « TteSIf ^ ai) cDteSlffl ^ '^c;!/ ^ 

VIDII#x.TCne^^;i/^f^*PUTMPLS>'1^^y 
h^^^UTMPLSiSllOtliHtH-r^o MPLSjfflllOti^di!)^ 

*^e)MPLs/^^y h€BWcD§m{Biixys;;i/-:$^^-c;i/- 
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5^ > -5 c §«<8!IX y tiMPLSjffl i: 0 MPL S/^ ^ 

jHlbTVLAN/t^r^y hSrfe^L. gVLAN/^iry hSrVID*^ 

^rvLANjcsna-r^o &.±. m&<Dm\zm'r^mmm\ 
iMf)^^m-'0\?mzm'r^S:mmnk\z/^^y h^^m 

[0 0 3 0] m2\tx,yz^)i-^\u(Dmmm0Sim'c$> 

10 z^)l—^\\\<0^-f >*— HSPnUAEthernet-f >^yx. 
-T.tom^im^. m5tc^VLANJ:0VLAN/t^ru/ hSrSm 
-r^o VPNil»Jg5l22«§mLfcVLAN/1^r-/ hCOVID*# 

BSbTVPN^^giJb, KVPNfcit;i;;^ci5^^/^^;i/^i|gI5 
('y-y;i/-:5')i23i(i=i.2....)'\A:^'r^o i{gij$n;^cv 
fnjcjs i; ifeit y;^— 3^ 1 23 i <D5^- :/;n 24Jc: a. \tm 

4\Z^'r^o\Z. VLAN ID(VID)^. KVIDfCJ:04# 

^^ti^yim^mmT^y?n^^^t^y?mm=i' (ypn 
mm\t. )V—^>^:fu h=i;H32^ffli'iT§«ffliix-/ 
zTji mm.m ^ ^jim^w m\z gmfiiix y i^ji- ^ cd i 
mm^^ji (push ^ ^;p) *flHis-r ^ o 

[0 0 3 1] 1ty;j/-:$^l23ift. /^^ ^y h;^>^*A:^^-r^ 

i:, ^^\z^^n^ymzjt^crz\?m^^i^(yv^^^M 

S:7"-r^;H24ci:0*i6'5o X. 1ty;i/-^l23itiA^ 
'y h\z^^n^^9cT\^U7.\z&^\^^XS:mm:^yi^Jl 

-^^*6e)> tex-/>?;i/-i$^<DiPTHi/xt-*rjj;$ii*T 
IBtS$tiTi^^e3lffl^^;p$MPLSjffl;u-^>^^-:/ 
5^ ;n33cJ:0^6e>^o ^^;i^:^^*sn«. ^zf)V—i^nz\ 
\xn^y h<Di^ atvpn^ 5 

SrJf AU (swap), ^-f >;^- Hapi28^^bTMPLSffll 1 1 
fCSimr-So MPLS|SllOti^«619:5£$nTl.i'&S 
l»fC-erpTSaffl^^;p«rf*WSA?a:;&^6MPLS/1^ry h 
«:BWO§«ffl!|X*y>?;P-i^*-eJU-^>i5?^-r-5. 
fillXu/>?;i/-^<0^'f HSR128^^MPLSIH110^ OMP 

LSA^r^y hSrSftb. VPNilgiJ8Rl 29tlMPLScOVPN^-^;i/ 

«#figbTVPN*SlgiJU, KvpN(rjEE;i;fcit:/;i.-3^i23i 
(i = l,2,...)^A:^T^o 

40 [0 0 3 2] ^^jv-^nzw^umm^^jv^nm-r^ 
mz. ^-:/;n24^#MUTvpN^^;ufc^t;i;fcviDS: 

*ae)So "3l.iT. VPN'^^;i/Jr@AT*J6fcVID€:^tfi$^ 
i?^S:(*i]nlxTVLAN/iy^y h^^^U. feVL AN/1 ^r>y 
VL ANfflU (^^-r>*-HBS 121^^M^TVI D^^^^^T VLAN \Z 
iHar^o S'X-/y;i/-i$;'iii~ii4tc4ott'57^-y 
;H24CDrt$J^|^— T^f:< . W— (^)VPN(Cj||"r^VLAN<^VI 

f)^'Drzm. ^'f)V'-^\tmb\z7r^'t^o\z y?m\z^ 

ffi-r-S, UJ^±^0, 0 UC:fe(.iTa!l.^AOVLAN 101:6^6 
5^ Jft.'aDCOVLAN imzmMfA^^-t^hs B 3 JwjST J: "5 



■ • 

13 

>it)n'5c c:tilCct:Dj5l«fi5VLAN.i:OA:/3r^VLAN/t^ 

jaiMfflUVLANci:!^— <C>VPNfCjS-r^VLANJrjilfi$n 
[0 0 3 3] (B) MPLSlCcfc^ikllCO:^-/ 

(CJg^^n^^MPLSiW. 201«VLAN Domain 202Jm 
AN Domain ^-^Wk. 203ttVLAN Domain::feB5. 204«-f > 

205«:7 7^7«>:t-;KFW)T?*O. $VLA 
N Domain (C«aKC01fe^C0VLAN:^^«^$nTl^^o MPL 
Sj^200i:«'VLAN Domain201'-203WTfeoT, MPLS|H<7) 
X-/ V\Z\Vi\.m^m^'t^':fun^ ^X, y (Pro 
vider Edge Router :PE)211'-213*tKfrte»nTli^« 

[0 0 3 4] VLAN Domain ^3^201 tCtl*^ifeK(^ A life 
SlOVLAN(VID=101), Blfel|OVLAN(VID=2);e/^}|^^$nT 
l/^-So AifeSlOVLAN(VID=101) ^miSCt 9 (Cus 
tomerPreequipment Edge Router)212tl, EthernetlCcfc 
DL2SwitchU-r ^>^J?^a:/) 2I3^^^LTX^y >?;i/- 
i5^PE 2110^107}t-hlcSjggLT(.i'5o X> BikUCDV 
LAN(VID=2)^«fig*rsCPE;P— 37 214«. Ethernet$:ft^b 
TL2Switch(X-f 5^ >^Ay) 21 5(rS^gi$n, KX-f 
U/^>^A:/215fiX-/>?;l/— ^PE 211C^^2CD7j^— htc 
^l^^nx^i^o VLAN Domain ife-SM202tCfri*^^Mflfe 
K<^Aikl|(7)VLAN(VID=152). C^W^O^^ > Vy^v h 
;&^?^^!X^nTl/^§o Alfe||C7)VLAN(VID=152)$:1g^T-5C 
PE;1/— ^221fi. Ethernet{C.^0L2Switch(X-f 
A :/) 2 2 2 ^ TX ^> >^ Jl/- PE2 1 2 0»1 0 7j^- h 

TV>-5, VLAN Domain :kmOZ\iZ\t±m.^&(OA±mo:>y 
LAN(VID=1501), C±m(0-(>h^^y hfJ^^^tlX 
Vi^a AlfeSI<7)VLAN(VID=1501)*fiS^S-r^CPE;l/-iS^231 
fi. EthernetircfcOL2Switch(X-r ^>i^Ay) 232$: 
^M.TX^y v;i/-:$^PE 21 3<D|gl (^4?— h (C^jgibXl^^ 

X. Clfe^O-f >h^^^y K2330CPE;i/-^^234 
\t. X,yz^)l-^^?E 213(OS2<Z)7p— htCSESe^tlT^^ 

So 

[0 03 5] S-tfiKJC*5ttSAlfc|gC?5VLAN(VID=101), V 
LAN(VID=152), VLAN(VID=1501)^^|g-'<^VPN*«i^LT 
l>So iiEoT, Alk^lffldTi^^^MPLSjfflfflO^^Si:. S7 

(A) \Z7jk'r^^\Z^C?E)l—i$^2n, 221, 231 

■^2ox-f y^>^/\':fsm\zmm^nxi^^^^v\zK 

A. Aife||<^:^'y h'7-i7^^3TlH«:MPLSjHT«fiKb. 
Ti5^-t:XiS$:VLANT'ei^LT;^cj:'2>L2(VLAN) over MPLS^ 
y h'y-^mm^hU^o X> Blk^;!)^^MPLSi^ffl!l*^S 
i:. 0 7 (B) \Z7ikr^O\ZC?EJl-i$^2\ARZfy7^T 
^7^— ;b205d«U<-^2/3<OX-f *y^>e/A:/SHB' JCS 
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R^^i. 07 (C) (*^-rJ:3fC-f >h7:^y h223. 2 
33C0CPE;I/-^^224. 22itfi)\^'"S^KT\ZWi1^^nX\^^^^ 

fcMPLS/VPNs^^;/ H »7 - i7 j^JI <h ;^ S • 
[0 0 3 6] (C> L2(VLAN) over MPLS:^^*;/ hU—i^ 

0 8 «0 6 J: 0 A±m\zmmr^m^^m^mLrz:$:^ 

McDL2(VLAN) overMPLS^^^y hU — ^<D±WMT$>D. 

-^^CPEA 212, 221, 23ncttL2THl^XT*SMACr H 
IxXMAC A. MAC B, MAC C;&^<*$nT(<^So 
[0 0 3 7] (D) :Xiyzy)V—^(DmJS. 
$X>y v;P-^^PEA-PEC«|^-0«^€:«tAT(.>So 0 
9JiX*yi^;i.-^^CO:i[^0T*D. 02JC^UfcX^yv? 

i^SrPfflfc^Tfec^^'e. 0 2 c^x^y>?;^-^^|^— 
6P^j^^c^^[^-^?^S:f^LT^.iSo ^<>:^-HgPl2H^E 
thernet-f >^^:7x-XOttttE<£fiiA. m^(^VLANcfcOV 
LANA^r^;, h:£:§«-rSa VPNaSgiJgRl22«§mbfcVLAN 
20 Ay^y hc?)VID*#BSLTVPN^^SyL. VPNtr^B 
y;P-^123i(i = l,2,...)'\A>^r-/ h<^A:^TSo 

i$^123iCDVPN^^;p^— y;n24ictl0 1 otc^-Tcfc 
-JJC. VPN-^^JKVPNllgiJ^K iett*scpe;^- 
5^(7)L27 HUX(MACT HUT.)! miim^ >^:7x— 
X. X >?;U-^ (Ig^lf^r SVLANC^ (VID) . 

VPNi (VPNinstance :y?^Wi.m=f^(Dm.'M.^)<D^^>.ti^^}fy 

[0 0 3 8] X. L2VPN;i/-'5">i^x-:/;H25l;itd:. 0 

1 0 Jd^Tcfc tCVPN^^^r -5 VLANSIC, KVLANrt 
30 C0CPE;1/— 3^c^L2T H V7s (MAC r H UX). CPE;^-^^ 

H l^X) , CPE;1.-^ <^JB-r SVLAN(7)iaS'Ji^(VID) $« 
i^-rSo 0 8(^«aiT^l, VLAN (VID=101). VLAN (VID=152), 
VLAN (VID=1 501) <o-^n^njc*fj«;$ii:T, CPE;1/-4^2 
12, 221, 231(OMAC 7HUXMAC A. MAC B. MAC C. «-C 
PE;i/-^;5^^g^l!^'rSX*>>?;i/-^^(PEA, PEB, PEC) 211, 
212. 213<^);i/-yA^;/i7T Hl^:^(IP7 Hl/;:<.)> *C 
PE;P— :5'<OJSt"SVLAN<^VID(=101, 152, 1501)*tfiJJt$n 

40 [0 0 3 9] }L?im)v—9'y^^-^)V{^m.m'y^)v 
:/;!/) 1 33ti§«x >;;i.-- ^ ^oSB& ^iRp5tt*s it 
Mffl^'^;i-&ffi«"rso R-vprn^jg-rsvLANm-eMM 

;i/-5^>y:/p hnJl/^ffl^/^TmMfiilx^yi/;^— i^':^!^?. 
SdflDXu/ v;i/-^lcMSjSK«:l^^U> LDP (Label 
Distribution Protocol) JC«eoTS»BSJCLabel«#JO 

Hi; ;i/-?>i^7'D hn;H32^ffl(.iT§mfflOx^y vJl. 
-iJ^'vtT^^SK^ftSL. «i2lffl^^;U^-:/JH33tcS 
50 mfflJX y v?;i/-5'CD;i/-yA':;^(IPT HlxX)lC*#tf;$ 
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[0 0 4 0] -y-y;u-^i23icovPN^^;i/«aagi$i26ii, 

VLAN/^^r^;;h (02O#fia) ti^X:hT^t. i^i/\Z^^ 
2 VPN;I/-5=- > if'r—^)V 1 25 J: D a:/3<BlX y >?JP- 9 <D 

r cfc ^ y fC# ATVPN^ ^ 

^>f Fg5l28«r^LTMPLSffltc3ltB-r'5o 
[0 0 4 1] ^ae)K:5£$nT0i'5MPLSjWrt(Z)JSK 

-^^(^'^-f >*-Hai5l28«MPLSJWllOcfcOMPLS/^y^> h 
b , VPNilgiJSPl 29«MPLSOYPN^ '^yU J£#fia b TV 
PN^SrffilSU L> KVPNJCS;i;;^c1t:/;l/-^l23i (i = l, 2, . . . ) 
^A:^-r'5o ity;U-i5^123ifrie2lffl'^'^;i/<&g'J^T^ 

mz. vPN^^;i/7^-:/;n24^#fiabTVPN^^;^(ci£; 

D^^tP^ ^^#JP UTVLAN/^^ h U (swap) . 

VLANfCiHtH-r^. $X-/>^;i/— 3^211-'213(S8) 

ti*5tt^vpN^^;i/'T— :/;n24<;)[^§t^l^— -e/^<. 

— mPNlCJB-r'SVLANOVIDfitt^l^b^^ilS^P'cCl^o ^ 

tis m^x\tmmz^'^titi^r>rzm. it 1231(1 
=1, 2, . .)^iisiffl^^;P5^-:/;n33«vPNSic#ttr 

[0 0 4 2] (E) VPN5=— 
VPNJCj||-r^VLAN|^±-Cil(&^tTA'5cfc'5(CTSJC«> 

(1) ^*cnevLAN7&tsj^-rsxu/i^;i^-5^ro<^;p-N 

y;H33(ia9) lCfei3lffl^^;i^S:iaii:U> (2) VP 

N^^;i/7='-:/;n24, l2vpn;u— 5^>i^T— :/;n25€:f^ 
fiK"rSi8J®;5^feSo (i)oGjilffl^^;P7=— :/;H330f^ 

y ;i/ 1 24, l2vpn;1/-5^ > i^-r- 1 25 ^rf^^r -5 ic 
010 (A) \zmir^o\z. ^r. vpNc^ilgU^ (vp 

N^^;W, VLAN^]3IJ^(VID). ym\^:i-^V-^ti^^X 

ti-r^o znib'f-i^f)^:iiy>^)\^-i^\zx^'^n^t. 

Kx y vJP-i^ <^VPN^ ^;i/Saa6Pi 26«, g i^tcSJSiT 
^VLAN(7)CPE;1'-4^0MACT HUXStARP (Address Resolu 
lion Protocol)^^EoT*a6. X, push^^JPT^^tf^^n 

^6, 010 (B) \Z^r^o\zWLm\^X\?^y^)U5'- 
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[0 0 4 3] rJi^T, ;i/~^>^T— y;wiaiasi5i27 

tt, gX ^y>^;U-i$'lwg^jB^r^CPE;U-i$'cr)MAC7 H UX 

RD^VLAN^gU^ (viD) ^VPN ^ :/;n 24ci: 0 

TL2VPN;!/— 3^>^5^— :/;H25CDdirectConnectttffiS: 
f^^-r-SOlO (B) ^M) o b;5i^^^. VPN^^;$-r 
^^VLAN(VID=I01, 152. 1501) tmt^'t^X.y -J)V-^ (P 
EA, PEB. PEC)21U 212, 213«-^n-eniBGP€:fflt^^T, 
ax^y vJlz-^^JrilEj^r^^.— tf;i.-i$^CPE(^MAC7 H U 

X t a X ^y ^ 6o;p- y y \* >y i7 7 H X ( i p t H u. 
10 X) .viD^mic:LTflfe(^)x-/ v;p-i$^jc2ltHr'2>a 

iccto, i^)v—^\%s:mmmzm^^^xim^)v 
-^>i?^T'-y;n25*^fi£'r^(0i 0 (B) #fla) o 

J[^i±fCJ:0, §X^y >^;P-i$^211, 212, 2130-en-6n 
tCtd;0 8OAlfe||(^VPNtc::3V^T0 1 1 (A) (C) 

^•rvpN5=— y ;u*^f^^ ^ n ^ o 

[0 0 4 4] (F) C?Ekt^^ZYEZ^(Dmmm 
mi 2 t^m^COAife||COVLAN(VID=101) tCjgf ^n.— if 

cpeajJi^ e> ^^^(DA'^m: <onm (v i d= 1 50 1 ) \zm^ ^ 
a.-if;u-37CPEcic:/t^r»y hi:mm^^^mm'c$>^o 

20 ZL-"^)V - ^ CPEA^l V I D= 1 0 1 ^ ^ ^ y :^^#*D ^ nfc V 
LAN/I^Jr^y hPKTl^Slttl'r^o X-; >?;i/-^PEA 211«A 
>Jr^y hPKTl;^^A:^'r'5^:$5'^J^^i1^b, ftt) t) tCVPN^^ 
;i/ (=26 : ifeU A (DVPNSlgiJ^ ) <hK3lffl ^ (=push ^ 
;i')^f*^IPbT7:c^MPLS/^'^^> hPKT2^^^i£LTMPLSjW2 
mzmmt^. MPLS/^^>y hPKT2t^^ae)|9:^$n 

T V i ^ MPLSffl (T^SSS o TteSlffl :y S: # frt # A 
tsiffi^n M t^SMflSx 37 PEC 213 JcJija-r S o 

SMffldX^yv?;^— 5^PEC 213ti^^;i/^^b, aS^cojn. 
— If i57 CPEC^^S T ^ VL ANSIS'J ^ (V I D= 1 50 1 ) ^ JiD b 

J(? TVLAN/I^r^y hPKT3€:f^;Sb, VID=1501?&<*&^-rSVLAN 
fCiHa-rSo cn(c<i:0, vlAN/ty^y hPKT3«n.— -tfyi/ 

-^n\\z3\m^^o 

[0 0 4 5] (G) L2(VLAN) over }&Yl^<Dm.iM%M 
mi 3&^X01 4«L2(VLAN) over MPLSOill««lg >r d 
j|IMfiax-/>?;i.-^^friy^y*y hdtx:;^^-^^ 

K/^^r^y h(C5^t5^/^t#^ra^nTV^§;<)>5'x^y:57L(XT- 

^7^301), mw^nx^^n.nnmYi^n^y vx&^t^ 
^ai«coMPLs<^fi!ia^fTi^> ^^^*«#jjn$nTvm«, 
K^^4?^Jc^sn^VLAN iD(=viD)(;)ffi&iSaib(X7^^y 

302) , VID{it75t4096JW±T*)^:/!)^5"xiyi7-r-5(X7^^>7' 

303) o 4096Ut±Tfcnfri. VID<i60ffiHO'-4O95$:«K.T 
V^Sfc«)K/1^r-/ h^&^S^TSo VIDffl75*0'-40 
95(7)®HlCA^TVintS, VLAN ID tVPN"^ 
-y;H24^#Mb(XT"^y7' 304), VPN^^yl'fii^^^M 

^n^ci^^y-x^yi^f ^(X7^>yy305)o 5!^$n)S:frtn 
«ii«<7)MPLs*rrt^(7)^s!is&ff(^v »i.$nntf. ^^i/* 
^bT2BB(7)^'^;na(vpN^'<;p)*^frts (X7=->yy 

306) o 

[0 0 4 61 L;f5^^^, /^^u/ Hcojg^MACT H l/Xcfc 
5(? . 0§mffl3Xv/>^yi'-^'<^yl'-:/A:v^7 HUXdPT H 
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(X 7^ :/308) . Kpush ^ '^jUS 1 pgfS a IC-S) frt TMP 
LSiW (CiHa-r ^ (X 7^ >y 7^309) o i^±ti 2l«ffl!lX y i^Jl 

if9imffifrt>n. MPLS/^ir-; h «^«)K5eSnTI/i^MP 

10) o 

[0 0 4 7] SmflOx^y v;U-5'ttMPLS/^y!y 

Lfc;&^5"x*yi^b(xxu/:/3ii), mm-rnii. ivsm 

312) p r:>\^^^. 2l®^B(^VPN^^;l/S:JStBL(X7^-/y 

313) . VLAN ID(=VID)^:VPN^^;i/i:<7)^*|fi;5^— y;H24 

b C;^ !y y 3 1 4) . VIDj&^^E^ $ nfc;^^ ^:sLyi;t 

viD7&^5S^$nti«v 2i^@goD^^;p^nu. K 

y316)o ^51.^7?. VPN^^;i/'T'-:^;H24S:#^figLTtB:'5 
h &3im U Ut^ :/317) , tf ;i'-^CPECttV 

imn^v h*§«bTm^cD«ia<£ff5(x^*y7'3i 

8)o 

[0 0 4 8] (H) VPN-T— y;K7)H0f^S 
VPNO^^tilk^TpUv'-JCcfcOtS;^. SM35i^fTt)nT 
SiJ><f iSft-r^o ^CIT, VPNO^^^ftfCjJlDTVPN'T- 
-:/;H24. 125$:M«T-r^feMI?&^fe^o 0 1 5 ^^o.— tf 
5'CPEA:<>t:i-if CPEC <hffifi"r § «^CDM^Ift 

1. a.— thVl'-^^CPEA 212Ji965t<OaL— tf;U-^^CPEC(^M 
ACT Hl^X^^^WT*ntf> ;1/-^CPECC7) IPTHU-X 
^^mRP/^^r-/ hSryp— H^^X h-rs, 

2. X!y>?;i/-i$^PEA 21U^KARP/1^ty hC/D— H:^^^ 

ffiOX-/x;P-^PEB. PEC 2I2.213tc8S-ro 

3. rL-if;i/-^7CPECtiSiJ^<^)IPT KUX^^mRP/t^r 
V H$5m-rn«. ARP-reply/l^r^y hJCgiJ^OMACT H 
UX^^ItTilSI-rSo #x-/S;;i/"^7PEttARP-reply 
/t^>y h(CctOVPN'7^;i/'7^-y;H24.VPN;l/-^>ifl2 
5 *5 W ^CPE OMAC 7 K 1/ X * S K M T -5 • 

4. X, 3£»!MfC. ^;l/-!?co IP7HUX*^mRP/1 
^y hS:>^D-H^'^X hLT#5=— :/;^«:Sff'rSo 

[0 0 4 9] ( I ) |^-VPNJ;:JB"r^VLAN|^±C0ilMSr 

010. 01 i*#,^.bTKWb;tvPN7^-:/;ucDfp^ 

jaSTt^. VLAN(^±7ji^afttCilfi^fTA^ii^T*o/S: 
7^>^ |^i;vPNtCiSLT(.^Tt)m^VLAN[^±COilfi^^± 
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3i«^*?ih-rso dcDck^i^rna. um)v-^>^ 

T— y;H25{Cjl«m±5t>»^-3^CPE<^ MAC7HWX. K 

CPE;</^g&jB!f ^ X *y v?;l.- (d;u- y a- ^ 7 H 
UX(IP7 Fl^X)7&ta®$n/cC<35:0. iimSfir'SC^: 

[0 0 5 0] 01 6\tmmm±o)\mf}^^^^^m'^(D 
L2Vpn;p-?^ > i/5=—:?^;n 25<Df^^ j!ia:7 p -t* s o 

Rff5eVPNtC:3l^T> $Xy v;!.— 5^PEJCVLAN ID(VID)S 
ZPf?mm^ (VPN ^ $rS^ A ;^-r ^ (X 7^40 
Do ti^l^T. ilffiS±VLANCD^7SrA:^J-r'5(X-r^yy4 
02) o #X ^y >?;i/-4^PE«VPN^'<JI/T— SfbfP^ 
L(X7^*yy403). ^(.^T. SX:yi^;P-:^PE«L2VPN;l/ 
-5^>y5^-y;H25(^directConnect i»ffiSrf^^-r^ 
(X7^yy404)o 

[0 0 5 1] iBGP^ffi-pT. VPN;i/-5^>if 

tSffiCiL— 5^CPECD MACTHW-X. X^yvJl^-^^o? 
^y ^ 7 H X ^) iim^± ^ nx I. > VLAN 

y405)o L^^L. fflm^it$nTl^SVLAN3&^HSTt?&:o 

20 X^^^X.y i^)V-^?E \Z VPN;^-5^ > y+S^ SIM b 
?^cC(.^o $X-/>?;i/-:$^PE^^ftbOX^y>?;P-37;{l^^g|e>n 

(.iTL2VPN;^— 5^>i?^^— :?^;H25€:f^^!Kf S(406)p J!U 
±{Cci: 0 , X >y f/;^-:$^PE<^L2VPN;i/-5^>y7^- 
25lCtljifi^it^>'^-i$'CPEcD MAC7HI-X, WV-i^C 

' [0 0 5 2] (J) VLANOuser priority <i:MPLStC:fefrt 
30 ^IP Precedence 

017 (A) {Z^-r^OlZUAH/^^y h(Df^^m\:^y 
hc^user priority^^^, Clc^Stf^y hT^-MACe^je 

^nrzzf^^^t^jy^^ ^xn^<^o\zur>x\^'^^o 

7^ >rffiti0'-7<D8U^;i^d^*o> Scffi^MN^ttn 
tf(0IJA«O). =L-^y9^*^j7'>(f)m<<. WLi&f)^ 
i<^^^n\i':r^-(:t^j^^f)^M^\ 0i8 (b) 

tC^Tct^tCMPLS/l^r-; h c^^^;M^3h: h<^)||g^ffl 
7^— ;!/HEXPS:^^, r<7)3lf*y h^ffil^TIP Precide 
nceSSSTSo dcoiP Precidence&7''^'< :t U fit 

v-^ifl^^i-^. ^:LX. X*y>?;|/-^^XVLAN/1ir-/ 
MPLSA^^y hJC^iftr^lS. 3tf!yhOuser priority^ 
EXP7^-;UHtC#AL. X, MPLSA>^r*y h:^^?) VLANA 
htc^^T-SfS. 3t:u/ hc^EXP 7>r-;^HOIP Pr 
ecidennceSruser priority 7>f — H JCjf AT^o CI 
(D^O\Z'm\i. VLANtr43tt^Sft^Jffl]^MPLSi^lC43tt 
^IPPrecidenceft5jffll<hUT«|j^T^. X. IP Precidenc 

mmt^^7t<o'^imz^»^^9tmmzm'r:ihti^x^ 

50 
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(0 0 5 31 • ftE 

(0 0 5 4] WISE) *fflH-1'>3'7x-Xgfi«, 5 

— 5^ -e» D . aimffl © x <y v^p- «vLAN*i e ii&m s n 

a/1^r-> h&MPLSW/'^y-;/ h C^^LTMPLSffilcSiai 

L, SmifflcOX (SMPLS;^ J; 0 LfeMPLSW 

A^r-y h<feVLAN9/-<y>;/ hlC^^L. gVLANA-iry 
SI«fl!lVLANt|^— ©VPNlCJS-r-S VLANlClRjltTSKfr 

(0 0 5 5] (MIE 3 ) StrlBX ->-;U-iS' ttVLAN®/t>5r 
•y h|C-&*n^VLAN^SiJ^(VID)i:MPLSO/1^ry 

*n*vpN5'<;KDi*jt£;*Els-r-5'7"-y;i'«:<iA. si 

«<B!|X>v v:'!'— :J'«VLAN/t^r>y hWVIDtCJSCfcVPN^'^ 20 

feVPN5'<;l'«r#-r-5MPLS/'^^r>y h<£:^figL 
TMPLSifHlCSia b. §«flyx 5/ ttMPLSi^ J; 0 § 

« L fcMPLSn^r y h iC-^Sns VPN5 '^JI^J^J*: U fcVIDSr 
KVIDS:*f -5VLAN/'?'^>V hSr^fiXb. g[VID*t^ 

-rvLANicintu-r-s., c:ts:#ia[frsf*iS2E«®^5' 
[0 0 5 6] (ftffi 4 ) itrEx y v)v—sf smfflao 

X.;,-:^;p_^(C|B]ttTMPLS/1^r-y h 2r jttH-r -Sigj^Sryi 
KSri|*3e-r-5tej||ffl5'<;l'&S«fi)X>y-:^;l/-:5?<D7 H 30 

■5. c:i4!|t@t-rs#E3fH«6«4^-y 
(0 0 5 7] (#E 5 ) StFEVPNS:fil«S-r ^VLANCffij^ 

r -sxy 'j)V—9\s.^n^ti, fex «y s^;!/— (cgfisef 
«a(;:bT#iEfawx'y->-;i'-5'tc3imL., ^x>yi^;u- 

-if^iHt-tb^. C<!:*«rSi[tr«)f*E4E«®^-v h-? 

[0 0 5 8] (#E 6 ) X 5;;!/-^' «ffi«7&t^jt S n 

T t i ^ VL AN*^ igt $tl^cX-;/>';l/-:5'JC±E<'57Hl/-7. 
«^«rj|imL;fS:l.i. C:<!i*!Rfat-r^#E5EfJ<0:^.>y 

(#E7) m.mmx.v'jjv-i'yt.. viDfis*<»5£ffi6i± 5<> 
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OVLAN/lir y h*iKSi-rSC:t*«$»t-rsf+E2E« 
h"? — i^. 

(f*E 8 ) iSl^fflJX y ttVLAN/'? »/ h <35 ^ Jc 

tffll5feitS*MPLS«lOIPfiife^ff«t LTMP 

LS/'^-y-y hO^^-'l'tCjf AL. §«ffl!)X>;/>'Jl/-^'«MP 
LS/S ir 5/ K CD ^ '^;KC-& * n-5 IPffi$fe«® S: VLANOZL- 
1ffi$t«fffii:UTVLAN/tdr.y h®5'i>'»CjfA-rs. Cli 
S«fafr-&#E 2 E«®:?i y h 

(0 0 5 9] (#E9) h'7-^^±lCVPNSrffi^ 
^L. MPLSi^-C^VPNOaTiWSrJ^figb. VLANTKnT 

j?;l,-ir{C*i^>T, VLAN^SIJ^^(VID) tVPN^SiJ^T 

*^vpN5'<;i/»*tjE£;«Ete-r-5^e, mu^i^^m^^^ 

i;fcVPN5'<JW«:*«e>. KVPN7'<;l'*^trMPLS/"?iry h 
Sr*fiKbTMPLSi^lCj||m-r*MPLS/iy-y K^fifeSP, 
^ .h & ItSi t T ^ SimfflJx iS' , 

[0 0 6 0] (#Ei 0) muy.v'^)v—^\t^\z. § 

«fflWX-/v';P-i'lC[RlJtTMPLS/1^ry hS:2lttl-r-5S 

(c*fii£;$-a-TEit-r*te3iiffl7'<;i'Elsap. SritA. itr 

EMPLS/ty 5/ h^jSSPfi. /'^y-;/ hW3«6itMACT H 

WEVPN7'<;i'SZ^feSlffl^'^;i'S:^trMPLS>''?^r.;/ 
^^J-r*, c:t*«?ai:-r«#E9E«OX-yi?;l/- 

(0 0 6 1] (#E 1 1 ) *{rEMPLS>'-«ir>y h^^gptt, 
WEVPNS^fife-rSffiOVlANJCgE^i-rSXy v'JI/-^' J: 
D jSe>nT < SfeXy ^'OT H iiefX >;/ 'J)\^ 
-^t-SEgg-r^VLAN^fiX^BiOT h*I/XiCDm*--&t3-B- 

i;;ttfiES«xy>?;i.-^'Sr*je>*. ctSiRfSitT* 
#E1 0E«<7)x«y>?;i/— 5'. 

(0 0 6 2] (#E1 2) **^>y h'7-i'±lrVPNS: 
J^^L, IIPLSiW-rKVPN©aT«l«}^^«L. VLANTSCri 

ex-y>;;U-^'{C*3l,iT, VLANitSlJ^ (VID) tVPN^giJ^ 

■ca&-5VPN7^;i'Oi!tj^;«:Els-r-57^— *iE5^- 

7^;i'*ffltiTMPLSfflJ:»3A:'3T«.>'"«^r.y Hr^^tl-SVP 

N^'^JUCJjCCfeVIDS:**, KVID?&-&tyVLANA ^r-y h 
Sr^iSLTMPLSiWtCjtttl-r^VLAN/iy-y h^^gP, Sffi 

(0 0 6 3] (^+E1 3) **4^y h'7-i7j:JcVPN* 
JgfiXL. MPLSifi-CKVPNOiiT'i^^Jg^L. VLANTKn 
T)^(CjttrS7^-lrXffl€r}^fi£-r§^-y N IC*3lt 
5.X-yv'JU-:5'{C*5t>T. VLAN^giJ^ (VID) <i:VPN®giJ^ 

-C*«vpN7'<;i'CD***£:«E1fiT«T— 35^^!'. iiiET^- 
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ICJC&UfcVPN^'^;!'***. feVPN7'^JPS:'&trMPLS/1'>- 
y h*^figLTMPLSiW»C2IWrSMPLS/'«iru/ h^fifcgp, 
l«rgB5"-:/Jl'Srffl<'»TMPLS«9<fcOA:^r«A^ry Mc# 
Sn-5VPN7'^;HC^£:i;fcVIDSr*4e), KVIO^-^tJVLAN 

[0 0 64] (.mi 14) Xy v^^lz-^'ttHlC SffifflJ 

©X-;/ lc:rB]ttTMPLS/'1^r-y h ^iHai-r-SiSSS* 

t/*Eaiffl7'<;i'*#tfMPLSA'5r.:/ hs^figrs. ^t^s 

[0 0 6 5] 1 5 ) WEMPLSA'ir 5/ h^fi^6P«, 

t(FlEVPN««fiK-r •SflfiOVLANlCi^J^r * X >;/ J: 

-9 »r J*ii^-r^VLAN«fiXgBc07 H l/X i:©ifi*.^t)-a- 
[0 0 6 6] 

[SBMWja*] l^±*5IMlcJ:n«. MPLSOVPNiiSiJ^ 
(VPN7'^;i')^20t*-y hT^ST^. =*^^ U7^-;/ h "7 
— i7 (7) a T6i5^i-tC*3 t^T C (OMPLSS:^ffl-r -5 C: t J: 
0, VLANJCi-5«^ffilCit'^T«S*>fC^<©VPN*S: 
^T^. VLANJCi-5VPN»©IBI!Lfii4,096WraS«:ir U 7 

X'>--;UttOii5tiVPN«rJi#^T#5, X, 
{CJ;n«, VLAN?*jeSwitcliingHUBT7i^-t7.?S:^-y h'7 
MPLS**JS;l'-3'Tn7^-;/ h'7-i7*« 
Si-r-5Ci:»Cj:0, KM;a:VPN(L2(VLAN) over MPLSJgfii 
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